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Objective: The aim of this study was to examine the information-
seeking behaviors (e.g., information resource usage patterns, access to
types of sources and to medical libraries, and use of particular
information technologies) of members in a primary care practice-based
research network (PBRN) to inform future efforts supporting primary
care practitioners in their daily care of patients.
Methods: Every primary care practitioner who was a member of the
Kentucky Ambulatory Network—including family practitioners, general
practitioners, nurse practitioners, and physician assistants—was
surveyed. The cross-sectional survey included twenty-six questions to
investigate the information-seeking behavior of primary care
practitioners.
Results: The response rate was 51% (59 of 116). Most practitioners
(58%) stated they sought information to support patient care several
times per week, and most (68%) noted they do this while the patient
waited. Many practitioners (40%) never or almost never perform
literature searches from online sources such as MEDLINE, although
44% said they did so a few times per month. A significant correlation
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between use of online sources and use of print sources suggests that
those who seek online information more frequently than those who do
not also seek information from print sources frequently, and vice versa.
Access to medical libraries was also reported as high.
Conclusions: Consistent with previous studies, the primary care
practitioners in this rural PBRN reported more frequent use of print
and interpersonal sources compared to online sources. There appeared
to be, however, a clear difference between those practitioners who are
more likely to seek information, regardless of format, and those who
are less inclined. Future interventions will need to address such barriers
as time, cost, and information-seeking skills.
INTRODUCTION
Supporting the information needs of primary care pro-
viders is critical to enhancing health in the United
States, because Americans, particularly those in rural
communities, rely heavily on them for health care [1–
3]. Primary care has defining characteristics (e.g., first-
contact, comprehensiveness, accessibility, integration
of services, sustained partnerships with patients over
time, and orientation toward communities or popula-
tions served) that result in a very high complexity of
practice content and great diversity of practice settings
[4–6]. Moreover, primary care is comprised of a num-
ber of health professions, including family physicians,
general practitioners, nurse practitioners, and physi-
cian assistants, as well as obstetricians, gynecologists,
and pediatricians. Thus, as implied by recent reports
from the Institute of Medicine [7, 8], the breadth and
complexity of information and knowledge required to
deliver excellent primary care services means that
health information professionals must use innovative
approaches if they are to meet the needs of these cli-
nicians. Specifically, these approaches should address
the barriers to timely and accurate access to both pa-
tient-specific and knowledge-based information that is
critical to quality care.
The aim of this study was to assess the information-
seeking behaviors and preferences of clinicians in a
primary care practice-based research network (PBRN;
described further below). The authors examined issues
such as primary care practitioners’ information re-
source usage patterns, access or barriers to different
types of sources and to medical libraries, and use of
particular information technologies. We suggest that
the results of our survey will inform future efforts in
supporting primary care practitioners in their daily
care of patients.
Information needs in primary care
Previous studies have examined information needs
and information-seeking behaviors in various primary
care settings [9–16], including use of the Internet [17,
18]. A common finding in many of these studies has
* Support for this project comes from the Agency for Healthcare
Research and Quality (AHRQ) grant number R21 HS13487-01.
been the primary care providers’ preference for print,
ready reference, and interpersonal sources such as col-
leagues. This preference may be due, as noted by Gor-
man, to the fact that the main goal of the clinician and
patient is to improve the patient’s health rather than
seek more information, which leads to a certain tol-
erance of uncertainty and the need to make the best
judgment with the information at hand [9].
It has also been shown that information needs, in-
formation seeking, and source preference are consis-
tent between rural and nonrural primary care practi-
tioners, although rural physicians have noted a lack of
access to some sources [11]. Dorsch and others who
have studied rural health professionals’ information
needs have described similar problems with access to
information, noting such barriers as: lack of time, iso-
lation, inadequate library access, lack of equipment,
lack of skills, costs, and inadequate Internet infrastruc-
ture [12–14, 19].
Information overload is considered one of the key
barriers to accessing the best evidence for decision
making and effective knowledge updating and is be-
ing addressed through evidence-based medicine
(EBM) methods. Therefore, access to, and use of, evi-
dence-based information resources by practitioners is
receiving increased attention. Studies have shown low
rates of access and use of evidence-based information
resources such as the Cochrane library among practi-
tioners, and there is a general call for better means of
accessing evidence by general practitioners [20, 21]. A
more recent study of family practitioners has shown
similar success rates between experienced and inex-
perienced searchers of EBM sources to answer clinical
questions; however, the practical use of these sources
have been questioned due to lengthy search times [22].
Given the inherent difficulties in EBM regarding the
harvesting and processing of the vast amounts of
available literature, EBM is also viewed as a critical
research problem in medical informatics [23], with
some calling for informatics specialists to explore new
approaches to facilitating incorporation of EBM prin-
ciples in computer-based clinical decision support sys-
tems [24].
In addition, concerns exist related to the use of, or
limited access to, the Internet to support the infor-
mation needs of practitioners. Although nearly ubiq-
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uitous, Internet use varies, as does quality of access.
For instance, Moffat et al. have reported 92% of general
practitioners had Internet access, but 86% said it was
restricted to one computer [25]. Use of MEDLINE in
rural Washington has been reported to be higher than
expected, but print and interpersonal sources are still
dominant [26]. A recent study suggested that, al-
though the Internet is playing an increasingly impor-
tant role in physicians’ continuing education and de-
livery of care, the aforementioned barriers of time, in-
formation-seeking skills, and information overload re-
main key challenges [27].
Generally, there appears to be consensus that quality
in primary care can be positively affected by better
information services and related enabling technolo-
gies. To do this, however, implies the need for a clearer
description of primary care practitioners’ information-
seeking behaviors to better direct these efforts. Net-
works of practices formed to specifically support re-
search in primary care offer one window through
which we can examine this special health information
context.
Practice-based research networks (PBRNs)
Primary care PBRNs offer special contexts in which to
address the information needs of primary care provid-
ers. The goal of these networks is to bring together
frontline caregivers serving broad populations and to
study and disseminate innovations aimed at improv-
ing the quality, efficiency, and/or safety of primary
health care [28, 29]. Thus, PBRNs offer a unique ‘‘lab-
oratory’’ for investigating primary care information
needs and related problems in real-world practices
serving a very broad array of patients in a variety of
contexts. PBRNs can also provide an excellent vehicle
for translating advances in health information services
and research into practice, because the member prac-
titioners tend to be open to innovation and their prac-
tices are good settings in which to test translation and
dissemination strategies.
The Kentucky Ambulatory Network (KAN)
The Kentucky Ambulatory Network (KAN) is an
emerging PBRN established in 2000. Its overarching
missions are to advance knowledge and to promote
best practices at the primary care level through collab-
orative research in appropriate settings and the trans-
lation of new knowledge into practice. In so doing,
KAN seeks to broadly represent primary care practic-
es in Kentucky, many of which are in rural commu-
nities. KAN is administered through the Department
of Family Practice and Community Medicine at the
University of Kentucky (UK) in Lexington. Most of its
member clinicians are family practitioners located in
central and eastern Kentucky, primarily in small pri-
vate practices. KAN also includes a broad array of
health services researchers and other academicians at
UK and the University of Louisville (U of L).
At the time of our survey, KAN membership includ-
ed 116 community-based clinicians at 68 practice sites
scattered throughout central and eastern Kentucky,
with 80% located in rural areas, based on US census
definitions. KAN also included 37 university-based
faculty members from UK and U of L, at the time of
the survey. The 116 community-based clinicians in-
cluded family physicians, general internists, pediatri-
cians, a preventive medicine physician, nurse practi-
tioners, and physician assistants.
A major goal of KAN has been to develop a practice-
based research infrastructure. At present, KAN lacks
an integrated informatics infrastructure to support its
mission. Here, we refer to data-collection and manage-
ment tools, such as an electronic medical record, as
well as rapid access to high-quality evidence-based
medical knowledge at the point of care, in clinician-
and patient-friendly formats. Our need to develop
such an infrastructure drove us to investigate the cur-
rent state of informatics in our network [30], as well
as the information-seeking preferences and behaviors
of our clinician members.
METHODS
We used a cross-sectional design that employed sur-
veys of primary care practitioners (including physi-
cians, nurse practitioners, and physician assistants) to
help determine their current attitudes, knowledge, and
behaviors related to use of medical knowledge sources
in the primary care setting. We excluded practitioners
at academic centers to achieve a sample of practices
more representative of the primary care practicing
population in the state as a whole.
Following a review of the literature, a survey in-
strument was developed that included up to twenty-
six questions primarily related to the knowledge and
use of information resources, both online and in
print, that might be used by practitioners in their day-
to-day care of patients ,http://www.mc.uky.edu/
kan/currentresearchprojects.htm.. Feedback on
wording of questions and overall design of the survey
was solicited from UK Department of Family Practice
faculty and staff, as well as other experts in survey
design and research at UK.
The study protocol was approved by the UK Insti-
tutional Review Board. The KAN research nurse called
each practice manager to alert them that surveys
would be arriving via express mail. Surveys were then
sent to all KAN community-based clinicians. A cover
letter described the aims of the study, explained that
response to the survey implied consent to participate,
and assured participants that all individual responses
would be kept confidential. Surveys were coded to
track nonresponders. A follow-up mailing to nonre-
sponders was done one month after the initial mailing.
The project research assistant telephoned nonrespond-
ers approximately one month after the second mailing
as the final attempt to increase the response rate.
Basic descriptive data were collected and analyzed.
All statistical analyses were performed using SPSS
v11.5.
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Table 1
Information sources used by primary care practitioners
Never/almost
never
Few times a
month
Few times a
week/daily
Total
respondents (n)
Internet resources
Literature searches (e.g., MEDLINE) 39% 44% 18% 57
Full-text journals 52% 34% 14% 56
Clinical guidelines 43% 30% 27% 56
Evidence-based medicine (e.g., Cochrane library) 60% 27% 13% 55
Patient education materials 36% 36% 27% 56
Alternative medicine information 66% 28% 6% 53
Medical textbooks 57% 18% 25% 56
Drug information 25% 25% 50% 56
Filtering services 60% 26% 14% 57
Clinical calculators 61% 14% 25% 57
Professional organizations 49% 33% 18% 55
Email discussion lists 72% 11% 18% 56
Print resources
Drug reference sources (e.g., PDR) 18% 21% 61% 57
Medical textbooks 14% 28% 58% 57
Handbooks or manuals 27% 25% 48% 56
Medical/health statistics 53% 26% 21% 57
Directories (to find specialists, organizations, etc.) 32% 37% 32% 57
Filtering services 68% 23% 9% 56
Print journals 23% 35% 42% 57
Professional newsletters 30% 43% 27% 56
RESULTS
Demographics
Of the 116 practitioner surveys sent, 59 were returned
for a response rate of approximately 51%, an adequate
response rate [31], particularly given the extremely
limited time practitioners have for responding to sur-
veys and the fact that many of these practitioners, by
virtue of being KAN members, were already active in
some form of research. A comparison of responders
and nonresponders showed that they were similar in
terms of types of practices and other demographic
characteristics.
Approximately 60% of the respondents were male
and 40% female. Thirty-five of all practitioner surveys
(30%) were mailed to females, with 22 (63%) returned;
82 (71%) were sent to males, with 35 (43%) returned.
Overall, 16 nurses or physician assistants (62%) sent
their surveys back, whereas 41 physicians (46%) did.
Most of the nurses were female (4 males and 22 fe-
males). Neither information about respondents’ race or
ethnicity nor information about respondents’ ages was
collected. Year of graduation from professional train-
ing was determined for physicians. The median grad-
uation year was 1994, with a range of 1958 to 2001.
The number of patients seen per week ranged from 25
to 270, with a mean of 106. The average number of
hours spent caring for patients per week was 43, with
a range of 0 to 80.
Use of and barriers to use of information resources
in practices
As a general information-needs question, clinicians
were asked how often they sought information from
colleagues, print resources, or online resources (ex-
cluding drug dosing or drug interactions information)
to care for their patients. Fifty-eight percent stated they
did this several times per week, 18% daily, 22% rarely,
and 2% never. When asked whether they did this while
a patient waited, 68% said yes and 32% no. Also, re-
spondents were asked to rank, from 1 to 3, their main
barriers to seeking health information. The number
one barrier for most was lack of time (76%); the top
three other common barriers were cost (33% of re-
spondents), format of information sources (22% of re-
spondents), and information-seeking skills (25% of re-
spondents).
Table 1 shows the frequency of use of various Inter-
net and print resources. The results in this table reveal
an overall pattern of moderate online information re-
source usage as compared to print resources, perhaps
due to the barriers mentioned above. As noted in the
studies cited earlier, the preference for ready reference
and interpersonal sources remains high with primary
care practitioners. Use of EBM resources, as well as
alternative medicine sources, appears fairly low, how-
ever.
A paired samples t test was conducted to measure
the relationship between practitioner use of print and
online sources. Data were treated as ordinal (Never 5
1, Almost never 5 2, Few times a month 5 3, Few
times a week 5 4, and Daily 5 5), and responses to
use of each resource were averaged for each respon-
dent. The analysis revealed a statistically significant
relationship (t(56) 5 24.66; P , 0.0001; two-tailed) be-
tween seeking information from print resources and
seeking information from online sources, with a sig-
nificant positive correlation between the two types of
sources (0.327; P , 0.013). In other words, individuals
who seek information more frequently (that is, whose
average responses for each source are closer to 5) from
online sources also sought information more frequent-
ly from print sources. The inverse was true for those
who sought information less frequently (response av-
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Table 2
Frequency of prescribing Internet health resources to patients
Never Rarely Sometimes Frequently
Total
responding (n)
Internet support groups 49% 21% 25% 5% 57
Consumer health information/education 21% 14% 50% 16% 58
erages closer to 1) from either print or electronic sourc-
es. Chi-square analyses did not reveal statistically sig-
nificant associations between practitioners’ date of
graduation from most recent medical education and
use of either electronic or print resources.
Approximately 48% of practitioners stated they had
access to a small medical library, 46% to a hospital
library, and 21% to a university medical library. About
14% said they had no immediate medical library ac-
cess. More than 55% stated they could access a library
via the Internet; 57% of respondents reported having
access to 2 or more types of medical libraries; and 29%
had access to just 1 type. Thirty-three percent said they
used the library sometimes, 28% frequently, 21% rare-
ly, and 7% never.
Approximately 60% of practitioners reported having
an email account, and 40% did not. When asked if they
believed that the use of email to communicate with
patients enhanced medical practice, 34% agreed, 7%
strongly agreed, 24% disagreed, 9% strongly dis-
agreed, and 27% said they did not know. Also, 52%
said that patients often discussed with them infor-
mation they received from the Internet, 47% said this
seldom occurred, and 2% said never. A majority (59%)
of practitioners felt that patients who sought health
information via the Internet were more informed than
patients who did not, 38% said they were about the
same, and 3% said they seemed less informed. When
asked how often (never, rarely, sometimes, frequently)
they prescribed particular Internet resources (either
Internet support groups or consumer health education
information) to patients, practitioners answered as
shown in Table 2.
DISCUSSION
Our study showed that primary care practitioners in
a largely rural PBRN reported that they did not use
online information resources as much as print resourc-
es. However, the frequency of seeking information was
fairly high (particularly considering that the question
asked respondents to exclude when they sought infor-
mation on drug dosing or interactions), and it was en-
couraging that primary care providers stated they had
information needs arising during patient visits that
they felt they could satisfy using a variety of sources,
while the patient waited. Of course consistent with the
studies noted earlier, time, cost, and skills emerged as
major barriers to seeking information, but the respon-
dents in our study reported a fair level of use of avail-
able resources.
Despite increased availability of EBM-related re-
sources, however, few practitioners stated they used
such resources. Our data did not indicate the reasons
for this, but we might speculate that it could be the
result of a general lack of awareness of user-friendly
sources or that there was not strong agreement about
the importance of EBM in the day-to-day care of pa-
tients. The study conducted by Byrnes et al. showed
that, prior to a training intervention, 43% of partici-
pants believed EBM to be important in providing op-
timum care, but the number jumped to 79% immedi-
ately following the intervention and stayed about the
same (78%) three months later [32]. Also, the same
study showed an increase in participants’ self-assessed
information-seeking behavior, such as increased con-
fidence when searching MEDLINE or increased fre-
quency of searching the Internet for work-related in-
formation. A study conducted with rural physicians in
Canada also showed an improvement in the frequency
of use of the Internet to address patient-related infor-
mation needs following a training intervention [33].
These studies suggest that training and education to
improve practitioners’ awareness and efficacious use of
Internet-based knowledge will likely continue to be a
fruitful area for research and interventions.
Of interest in our study was that there appeared to
be two groups of information seekers: those who
sought information from more sources and more fre-
quently and those who pursued information less fre-
quently, regardless of the source, including both print
and online formats. Unfortunately, the data from this
survey did not afford the opportunity to learn more
about the differences between these two groups. For
instance, individual information-seeking style could be
an indicator of one’s proclivity to seek information not
readily available. As noted by Cullen [34], a practition-
er’s cognitive style or self-image as a health profes-
sional might determine the types of sources sought
(e.g., whether one might seek out scientific literature
as opposed to summaries of that literature).
Patient-oriented Internet resources were not recom-
mended frequently by the practitioners in our study.
Yet, given the demands of the consumer health move-
ment, individuals might feel compelled to seek infor-
mation related to doctor visits to be more informed
participants in their own care. The number of Internet
searches related to health has increased astoundingly
over the past years, and evidence shows that many do
so either before or following a visit with their doctors
[35]. Our study showed that more than half of the cli-
nicians reported that most of their patients discussed
information obtained from the Internet with them and
Information-seeking behaviors
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that most clinicians perceived these patients to be
more informed than others. To help their patients find
and effectively use quality information, primary care
physicians need to become more familiar with what
their patients are using to inform their health-related
decisions.
CONCLUSIONS
The critical challenges implied by the results of our
study require innovative approaches to enhancing ac-
cess to information resources. The PBRN examined in
this study is one of 111 primary care PBRNs in the
United Sates as of July 2004 [36]. Because by definition
PBRNs are designed to facilitate research to further
knowledge of primary care practice, they offer a par-
ticularly interesting context to design and evaluate
new models for information services.
As one possibility, we propose a tailored or individ-
ualized approach to enhancing information seeking
and use in primary care. For instance, we know that
various practitioners noted a lack of knowledge about
available information resources, as well as the skills to
access them successfully. Thus, a series of brief, indi-
vidualized training sessions (designed in conjunction
with health sciences librarians as part of an outreach
program) for practitioners could help develop infor-
mation-seeking skills and, ultimately, lead to an in-
creased sense of efficacy in information seeking. As
noted previously, similar interventions have been
proved to be effective. Individualized training might
also address barriers to use that are more fundamen-
tal, such as improved understanding of EBM princi-
ples and resources while taking into account an indi-
vidual practitioner’s cognitive style and self-image.
Improving clinicians’ access to information and their
competence to use, find, and apply evidence-based
knowledge in their practices will have a blunted im-
pact without attention to motivational factors. These
factors can be addressed through establishing pay-
ment-for-performance programs currently being ex-
plored by large health care purchasers and payers
and/or through requiring clinicians to demonstrate
the application in their practices of activities that are
evidence based to improve quality. Licensure and cer-
tification sanctions can drive these requirements [37].
The American Board of Family Practice is instituting
just such a requirement for maintaining board certifi-
cation [38].
Certainly, technology offers many promises for en-
hancing access and use of various knowledge-based
sources. The lack of knowledge about sources or the
significant time it takes to seek answers from multiple
sources, each with its own interface and architecture,
can be major barriers. Thus, tools that integrate source
access into a single interface should be further inves-
tigated for less time to be spent negotiating any par-
ticular resource. That is, a more standardized interface
would allow access to multiple, disparate sources
without having to have special skills to search and
synthesize the information from each. Such services
might be informed by existing outreach services pro-
vided by medical libraries, particularly because access
to and use of a medical library of some sort was rel-
atively strong in our study. Moreover, the fact that
many say they can access a library via the Internet is
encouraging for developing or enhancing information
access services.
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